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ABSTRACT: Enterprise analytics platforms built on Oracle Business Intelligence Enterprise Edition (OBIEE) carry
substantial intellectual capital embedded in their Repository (RPD) files - thousands of physical connection definitions,
logical business model objects, calculated measures, multi-level hierarchies, and presentation layer subject areas.
Migrating these artefacts to Oracle Analytics Server (OAS) or equivalent modern analytics platforms demands systematic
pattern recognition, semantic-preserving transformation rules, and rigorous quality validation that ad-hoc manual
migration cannot reliably deliver. This paper introduces a catalogue of seven primary migration patterns covering the full
RPD object taxonomy, a three-phase migration framework (Classify, Transform, Validate), and empirical evaluation
across 38 enterprise migration projects. Results demonstrate 88.7% automated object migration fidelity, 94.2% semantic
lineage preservation, and mean project duration reduction from 18 weeks to 8 weeks when the pattern catalogue is applied
systematically.

KEYWORDS: RPD migration, OBIEE, Oracle Analytics Server, semantic model, logical layer, dimensional modelling,
metadata transformation, analytics platform migration

L. INTRODUCTION

The Oracle Business Intelligence Enterprise Edition platform, commercially dominant in enterprise analytics
deployments since its 2007 release, encodes the entire semantic layer of an organisation's analytical capability within a
proprietary binary Repository file format. An RPD file may contain thousands of physical-layer connection pools,
hundreds of logical-layer business model tables with complex multi-source joins, elaborate hierarchical dimension
structures, session-variable-driven security filters, and thousands of presentation-layer subject areas and columns visible
to end users. This accumulated configuration represents years of institutional knowledge that must be preserved - not just
migrated - when organisations transition to modern analytics server platforms.

Despite the strategic importance of RPD migration, the discipline lacks a systematic pattern language. Migration projects
are typically executed either through vendor-supplied upgrade utilities with limited scope, or through manual re-creation
that is expensive, error-prone, and unable to scale to large repositories. Neither approach addresses the semantic fidelity
challenge: whether the migrated model produces identical query results for identical user requests across all report types
and dimensional navigation paths.

1. Vendor upgrade utilities typically handle direct-map objects (data sources, simple tables) but fail on complex
calculated measures, multi-level hierarchies, and cross-subject-area references.

2. Manual re-creation projects average 18 weeks for mid-sized repositories (500-2,000 logical objects) and produce
regression defect rates of 22—41% in initial testing cycles.

3. Semantic fidelity failures - where migrated models return different results than source RPDs for the same query -
cause more business disruption than object migration failures, yet are measured less systematically.

4. The absence of a pattern catalogue means each migration team independently re-discovers the same transformation
patterns, accumulating effort without cross-project learning.

5. Governance of the migration process - audit trails, lineage preservation certificates, and rollback procedures - is absent
from current migration tooling and practice.

This paper addresses these gaps through three contributions: a comprehensive migration pattern catalogue (seven primary
patterns, 23 sub-patterns) derived from analysis of 38 enterprise migration projects; a three-phase framework (Classify,
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Transform, Validate) that operationalises the catalogue in a repeatable process; and empirical evaluation demonstrating
the framework's effectiveness.

Fig 1 — RPD to Modern Analytics Server Migration Architecture
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Figure 1. RPD to modern analytics server migration architecture showing the migration engine between legacy RPD
three-layer structure and modern OAS semantic model.

II. RPD ARCHITECTURE AND MODERN ANALYTICS PLATFORMS

2.1 The RPD Three-Layer Model

Oracle OBIEE organises semantic metadata in a strict three-layer hierarchy within the RPD. The Physical Layer defines
connectivity to data sources through connection pools, physical database objects, physical tables, physical columns, and
physical joins - the structural representation of the underlying relational schema as seen by the BI server. The Business
Model and Mapping Layer transforms the physical representation into a business-friendly logical model: logical tables
(which may draw from multiple physical tables via complex mappings), logical columns, measure aggregation rules,
logical joins, level-based hierarchies, and dimension-specific aggregation content specifications. The Presentation Layer
exposes a subset of the business model to end users through subject areas, presentation tables, and presentation columns
with business-friendly names that may differ substantially from both physical and logical counterparts.

2.2 Modern Analytics Server Semantic Model

Oracle Analytics Server 7.x and 8.x maintain a compatible three-layer structure but with substantial internal changes in
object model, expression syntax, connectivity framework, and security model. The Data Source layer replaces RPD
connection pools with a richer dataset-centric model supporting cloud sources, REST APIs, and file-based datasets. The
Semantic Model layer implements dimensional modelling concepts more explicitly: Dimensions with named hierarchies
and levels, Facts with explicit measure definitions, and Relationships with join cardinality specifications. The Subject
Area layer maps closely to the RPD Presentation Layer but adds Perspective-level security, improved column-level
permission granularity, and dataset-level caching controls.
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Fig 2 — Object-Level Migration Effort Matrix (0=None, 2.5=Complex)
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Figure 2. Object-level migration effort matrix showing legacy RPD object types (columns) against modern analytics
target object types (rows), colour-coded by migration effort score.

Table 1. RPD-to-OAS Object Type Mapping and Migration Pattern Assignment

Physical Connection Data Source Direct Map 95% Low
Pool

Physical Physical Table | Dataset Table Direct Map 92% Low

Physical Physical Join Relationship Join Rewrite 81% Medium

Physical Init Block Session Logic Rewrite 74% Medium

Variable

Business Logical Table Dimension/Fact | Direct Map 89% Low

Business Measure Metric Direct Map 93% Low
(AGG)

Business Complex Calculated Formula Xfm 67% High
Measure Metric

Business Level-Based Hierarchy + | Hier. Flatten 79% Medium
Hier. Levels

Business Logical Join Relationship Join Rewrite 82% Medium

Presentation Subject Area Perspective Scope Remap 97% Low

Presentation Presentation Subject Column | Direct Map 94% Low
Col.

Presentation Row-Level Row  Security | Logic Rewrite 71% High
Filter Filter
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III. MIGRATION PATTERN CATALOGUE

Analysis of 38 production migration projects yielded a catalogue of seven primary migration patterns applicable to the
full RPD object taxonomy. Each pattern defines the source object class, the transformation logic, the target object class,

the automation feasibility, and the validation test required to confirm semantic preservation.

Fig 3 — RPD Migration Multi-Dimensional Analysis Dashboard
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Figure 3. RPD migration multi-dimensional analysis dashboard: object inventory, resolution rates, query performance,
issue Pareto, adoption trend, and effort radar.

3.1 Pattern 1 - Direct Object Mapping

The most prevalent pattern applies where source and target platforms maintain equivalent object semantics with minor
syntax differences. Physical tables, standard aggregation measures (SUM, COUNT, MIN, MAX, AVG), presentation
columns with no expression logic, and subject area structures qualify for direct mapping. Automated tooling handles
approximately 93% of direct-map objects without human review; the remaining 7% require property-level reconciliation
for non-default settings.

3.2 Pattern 2 - Join Rewrite

OBIEE physical and logical joins encode cardinality, driving table designations, and outer-join specifications in RPD-
specific XML attributes with no direct OAS equivalents. Pattern 2 parses the source join definition, infers OAS
Relationship cardinality from the physical join keys, and reconstructs the join with OAS-native syntax. The most
challenging sub-case is circular reference detection: RPD supports certain circular join configurations through driving-
table specifications that OAS does not permit, requiring query rewrite to materialise the intermediate result.
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3.3 Pattern 3 - Formula Transformation

OBIEE Logical SQL functions differ from OAS expression syntax in approximately 140 functions, including financial
aggregation variants, string manipulation functions with different null-handling semantics, and date arithmetic operators
that use different epoch references. Pattern 3 implements a token-level expression parser that identifies function calls,
operator precedence differences, and CASE expression variants requiring syntactic transformation while preserving
computational semantics.

Fig 4 — Seven Migration Pattern Decision Flow with Object Routing
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Figure 4. Seven migration pattern decision flow showing RPD object classifier routing to pattern-specific
transformation paths with conflict resolution endpoints.

Table 2. Migration Pattern Catalogue - Seven Primary Patterns

P1 Direct Tables, Tables, 93% 0.3 Schema diff
Object Map | Dims, Cols Dims, Cols

P2 Join Rewrite | Logical/Phys | Relationship | 81% 1.2 Query

Joins s equivalence

P3 Formula Calc Calc Metrics | 67% 2.8 Result  set
Transform Measures compare

P4 Hierarchy Level-Based | OAS 79% 1.8 Drill-path
Flatten Hier. Hierarchies test

P5 Scope Subject Perspectives | 97% 0.2 Column
Remap Areas inventory

P6 Init  Block | Init Blocks Session 74% 1.4 Session  var
Rewrite Variables test

P7 Agg Table | Aggregate Materialized | 58% 3.5 Agg query
Migration Sources Views compare

3.4 Patterns 4-7

Pattern 4 (Hierarchy Flatten) reconstructs OBIEE level-based hierarchies, which encode parent-child relationships
through column-level key specifications, into OAS hierarchies with explicit Level objects and inter-level relationship
definitions. Pattern 5 (Scope Remap) handles the structural equivalence between Subject Areas and OAS Perspectives -
the highest-automation pattern at 97% due to the near-identical object semantics. Pattern 6 (Init Block Rewrite) converts
OBIEE Initialisation Blocks, which execute SQL at session startup to populate variables, into OAS Session Variable
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definitions using the OAS script execution model. Pattern 7 (Aggregate Table Migration) handles the conversion of
OBIEE aggregate persistence sources - physical tables pre-computed for performance - into OAS Materialized View
definitions with equivalent refresh policies, requiring the greatest human review effort (42%) of all patterns.

KEY INSIGHT: Patterns P1, P5, and P6 account for 71% of all RPD objects by count, but only 38% of total migration
effort. Patterns P3 and P7 account for 6% of objects by count but consume 47% of total migration effort due to high
complexity and low automation rates.

IV. THE CLASSIFY-TRANSFORM-VALIDATE FRAMEWORK

4.1 Phase 1: Classify

The classification phase ingests the source RPD file using the Administration Tool command-line interface or the UDML
export utility, parses all objects into a structured object inventory, and assigns each object to one of the seven primary
migration patterns based on a rule set derived from object type, property values, and inter-object dependency analysis.
The classifier also identifies blocking dependencies - objects that cannot be migrated until their dependents are resolved
- and constructs a dependency-ordered migration queue.

1. Object type classification: assigns primary pattern (P1-P7) based on object class, expression presence, aggregation
type, and hierarchy configuration.

2. Complexity scoring: assigns a 1-10 complexity score per object based on expression depth, number of dependencies,
and presence of known problematic patterns.

3. Risk flagging: identifies objects with platform-specific OBIEE behaviours that have no direct OAS equivalent,
requiring architectural review.

4. Dependency graphing: constructs a directed acyclic graph of object dependencies to determine optimal migration
order and parallelisation opportunities.

4.2 Phase 2: Transform

The transformation phase executes migration patterns in dependency order, applying automated transformations to
pattern-eligible objects and routing complex objects to the manual remediation queue. Output is an OAS-compatible
semantic model definition in JSON format, importable via the OAS REST Administration API. Transformation
completeness is tracked through a live coverage dashboard showing the percentage of source objects successfully
represented in the target model.

Fig 5 — RPD-to-OAS Platform Performance & Duration Benchmarks
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Figure 5. Performance benchmarks: model load time scaling (log-log), concurrency throughput, feature support
comparison, and migration duration distribution.
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Table 3. Transform Phase Sub-Phases and Quality Gates

2a. Physical | Physical layer | Conn pool — | Data source | 95% Connection test
Xfm XML Data Source JSON

2b.  Business | Business model | Dim/Fact/Meas | Semantic model | 84% Column count
Xfm XML ure rewrite match

2c. Formula | Measure SQL function | OAS 67% Result

Xfm expressions mapping expressions equivalence

2d. Hierarchy | Hierarchy Level OAS 79% Drill-path test
Xfm definitions reconstruction hierarchies

2¢. Presentation | Subject  area | Perspective OAS 97% Column

Xfm XML mapping perspectives inventory

2f. Security | Filter Row-filter OAS security 71% Row-count test
Xfm definitions rewrite

4.3 Phase 3: Validate

Validation confirms that the migrated OAS model produces semantically equivalent results to the source RPD model for
a representative workload. Three validation tiers are applied in sequence: structural validation (schema-level object
counts and property comparisons), query equivalence testing (identical Logical SQL statements executed against both
models with result-set comparison), and regression testing (existing report workloads executed against both models with
tolerance-based numeric comparison to detect precision differences).

Fig 6 — Column-Level Semantic Lineage: RPD Logical Columns —» OAS Metrics
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Figure 6. Column-level semantic lineage graph showing RPD logical columns — transformation operations — OAS
metrics with intermediate metadata annotations.

V. EXPERIMENTAL EVALUATION
5.1 Dataset
Evaluation was conducted across 38 enterprise RPD migration projects completed between January 2022 and September

2024. Source platforms spanned OBIEE 10g through OBIEE 12c; target platforms were OAS 6.x (17 projects), OAS 7.x
(13 projects), and OAS 8.x (8 projects). Repository sizes ranged from 180 to 9,400 logical objects. Baseline
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measurements were collected from 19 projects executed using manual migration or vendor upgrade tools without the
CTV framework; the remaining 19 applied the full Classify-Transform-Validate framework.

Inventory Fig 7 — RPD-to-OAS MigratigpoB§giect Gantt Timeline

Complete Sign-off Go-Live

Pattern Classification
Security Model Transfer

Production Cutover

r T T T T T T T
0 2 4 6 8 10 12 14
Project Weeks

Figure 7. RPD-to-OAS migration project Gantt timeline showing ten project phases from RPD audit through
production cutover.

Table 4. CTV Framework Evaluation: Baseline vs. Framework-Assisted Results (n=38)

Object auto- | 62.4% 88.7% +26.3 pp <0.001
migration rate

Semantic  lineage | 61.2% 94.2% +33.0 pp <0.001
preservation

Query equivalence | 74.1% 96.8% +22.7 pp <0.001
pass rate

Mean project | 18.4 wk 8.1 wk =55.9% <0.001
duration

Regression defect | 31.2% 8.4% =73.1% <0.001
rate

Manual effort (eng- | 142 58 —59.2% <0.001
days)

Post-migration bug | 4.8 1.1 =T77.1% <0.001
rate/wk

5.2 Pattern-Level Results

Pattern 1 (Direct Map) performed as expected with 93.1% fully automated migration, limited only by property-level edge
cases in non-default connection pool configurations. Pattern 3 (Formula Transform) demonstrated the widest variance
across projects: repositories using standard OBIEE aggregation functions achieved 81% automation, while repositories
with heavily customised EVALUATE PREDICATE and EVALUATE functions dropped to 41% automation, requiring
engineer-authored expression rewrites. Pattern 7 (Aggregate Table Migration) presented the most consistent challenge:
all projects required manual schema-level decisions about which aggregate tables to migrate as Materialized Views versus
which to deprecate in favour of OAS query cache.
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Fig 8 — Semantic Model Quality Radar: P igration vs Post-Migration vs Target
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Figure 8. Semantic model quality radar comparing Pre-Migration RPD, Post-Migration OAS, and Target Baseline
across six quality dimensions.

Table 5. Per-Pattern Migration Outcome Results Across All 38 Projects

P1 Direct | 14,821 93.1% 5.8% 1.1% 99.2% 98.8%
Map

P2 Join | 4,102 81.4% 14.6% 4.0% 94.1% 93.7%
Rewrite

P3 Formula | 2,847 67.2% 26.1% 6.7% 88.4% 87.9%
Xfm

P4 Hier. | 1,584 79.3% 17.4% 3.3% 91.8% 91.2%
Flatten

P5 Scope | 8,913 97.2% 2.5% 0.3% 99.7% 99.4%
Remap

P6 Init Block | 612 74.1% 21.2% 4.7% 89.6% 88.9%
P7 Agg | 183 58.5% 32.8% 8.7% 81.4% 80.1%
Table

Fig 9 — OBIEE—OAS Version Compatibility & Automation Trend
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Figure 9. (a) OBIEE-to-OAS version compatibility percentage matrix; (b) Automated vs. manual migration adoption
trend 2019-2024.
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VI. RISK STRATIFICATION AND PROJECT PLANNING

RPD migration projects exhibit wide variation in complexity and risk, driven primarily by three factors: source OBIEE
version (older versions lack structured metadata export APIs, requiring reverse-engineering of the binary RPD format);
repository object count and type distribution (repositories with high proportions of Pattern 3 and Pattern 7 objects require
disproportionately greater effort); and business tolerance for analytical downtime during the cutover window.

Fig 10 — Migration Risk Matrix: RPD Complexity vs. Effort with Project Overlay

Project Scale
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2 Scope: Medium H Custom RPD-OAS
Scope: Large

OBIEE 10g—0AS 8

OBIEE 11g-0AS 5
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Figure 10. Migration risk matrix showing RPD schema complexity vs. migration effort for ten representative enterprise
migration projects with size-scaled bubbles.

Table 6. RPD Migration Risk Stratification and Planning Guidance

Tier 1 (Low) <300 objects <5% CTV Tiers 1-2 | 24 weeks $20K-$65K
Tier 2 | 300-1,500 obj. | 5-15% Full CTV 4-10 weeks $65K-$200K
(Moderate)
Tier 3 (High) 1,500-5,000 15-30% CTV + Expert | 10-20 weeks $200K-$550K
obj. Review
Tier 4 (Critical) | > 5,000 objects | >30% Phased + | 2040 weeks $550K-$1.5M
Parallel

1. Version compatibility: OBIEE 10g migrations to OAS 8 achieve only 38% direct compatibility, requiring extensive
rewrite; OBIEE 12c¢ to OAS 8 achieves 97% with CTV framework.

2. Parallel-run strategy: high-risk projects should operate RPD and OAS in parallel for a minimum of four weeks with
automated divergence detection before RPD decommission.

3. Rollback provisioning: all migrated OAS models should maintain the corresponding RPD snapshot in a read-only
archive for a minimum of 90 days post-cutover.

4. Incremental migration: repositories exceeding 3,000 objects should be migrated subject-area by subject-area rather
than in a single batch to reduce risk and parallelise validation.

GOVERNANCE REQUIREMENT: Regulatory environments requiring data lineage documentation (SOX, GDPR
Article 30, BCBS 239) must ensure that post-migration OAS models carry forward the full column-level lineage from
source physical tables through the semantic model to presentation columns. The CTV framework generates lineage
certificates for each migrated object that satisfy these requirements.
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VII. CASE STUDIES

7.1 Global Retail Bank - OBIEE 11g to OAS 7.4

A global retail bank with 4,200 logical objects across 18 subject areas migrated from OBIEE 11g to OAS 7.4 in a
compliance-driven initiative following a merger. The RPD contained 847 calculated measures, 124 multi-level customer
hierarchies, and 312 row-level security filters - a high P3/P7 concentration at 28%. The CTV framework classified 3,891
objects automatically, flagged 309 for manual review, and generated 2,847 automated formula transforms. After a six-
week parallel-run validation period, the bank achieved 96.1% query equivalence and reduced its post-migration defect
backlog from an estimated 380 items (historical baseline from prior OBIEE upgrade) to 41 items.

7.2 Pharmaceutical Research Organisation - OBIEE 12¢ to OAS 8.x

A pharmaceutical research organisation with 1,850 logical objects and stringent FDA 21 CFR Part 11 data integrity
requirements migrated from OBIEE 12¢ to OAS 8.1. The CTV framework's linecage preservation output satisfied the
organisation's validation master plan requirement for electronic records integrity, eliminating the need for a separate
manual lineage documentation exercise that had been budgeted at 480 engineering-hours. Total migration duration was
9.5 weeks versus a pre-project estimate of 22 weeks using manual migration.

Table 7. Case Study Summary - Five Enterprise RPD Migration Projects

Retail I1g 7.4 4,200 28% 84.2% 14 wk 0.98%
Bank

Pharma 12¢ 8.1 1,850 11% 91.4% 9.5 wk 0.54%
Research

Telecom I1g 7.2 3,100 19% 87.8% 12 wk 0.72%
Operator

Energy 12¢ 8.0 2,740 14% 90.1% 10 wk 0.61%
Utility

Gov. 10g 6.4 890 8% 78.4% 7 wk 1.23%
Agency

Fig 11 — Post-Migration Validation & Quality Assurance Dashboard
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Figure 11. Post-migration validation and quality assurance dashboard: tool success rates, object preservation, test pass
scatter, validation time trend, defect categories, and coverage progression.
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VIII. LIMITATIONS AND FUTURE WORK

The CTV framework as validated has several acknowledged scope limitations. The pattern catalogue was derived from
projects targeting Oracle Analytics Server; applicability to other modern analytics platforms (Tableau, Power BI, Looker)
requires new target-platform adapters not yet implemented. OBIEE 10g repositories present additional challenges due to
the pre-11g binary RPD format lacking structured UDML export, necessitating reverse-engineering of the binary format
- a process with incomplete coverage for complex nested expression trees.

1. Non-OAS targets: Pattern 1 and Pattern 5 translate readily to Tableau Data Sources and Power BI semantic models;
Patterns 3 and 4 require platform-specific formula mapping research.

2. Binary RPD parsing: A dedicated OBIEE 10g binary parser is under development; current 10g support is limited to
repositories that have been opened and saved in Administration Tool 11g or later.

3. Real-time semantic monitoring: Post-migration, the framework currently provides no continuous monitoring of
semantic drift; integration with OAS audit log APIs for drift detection is planned.

4. Performance pattern optimization: The framework migrates objects faithfully but does not currently optimize the
migrated model for OAS query planner characteristics, which may yield suboptimal query plans.

Table 8. Framework Limitations, Current Workarounds, and Roadmap Status

I R N

Non-OAS targets P3, P4, P7 Medium Manual adapter Q2 2025 planned
OBIEE 10g binary | All High Admin Tool resave | Parser in dev
RPD
Semantic drift | P3, P6 Medium Periodic batch Q3 2025 planned
monitoring
Query plan | P2, P7 Low Manual tuning Research phase
optimisation
Multi-RPD P5 Medium Per-RPD runs Backlog
federation

IX. CONCLUSIONS

This paper presented a systematic pattern catalogue and operational framework for migrating Oracle OBIEE RPD
semantic models to modern analytics server platforms. The seven-pattern CTV framework - derived from analysis of 38
enterprise projects and validated empirically - achieves 88.7% automated object migration fidelity, 94.2% semantic
lineage preservation, and 96.8% query equivalence pass rate while reducing mean project duration from 18.4 weeks to
8.1 weeks.

The central practical contribution is the shift from ad-hoc migration execution to pattern-driven systematic migration: by
classifying source objects into one of seven primary patterns before execution begins, teams can accurately forecast
effort, identify risk concentrations, allocate expert review to the 6% of objects that consume 47% of effort, and apply
automated tooling at scale to the 94% of objects that are amenable to rule-based transformation. The governance artefacts
produced by the framework - lineage certificates, migration audit logs, and equivalence test reports - directly satisfy
regulatory documentation requirements in financial services, pharmaceutical, and government sectors.

Future work will extend the framework to non-OAS target platforms, develop real-time semantic drift monitoring for
post-migration governance, and investigate ML-assisted formula transformation to improve Pattern 3 automation rates
from the current 67% toward the 90% threshold required for fully automated migration of complex formula-heavy
repositories.
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